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Information Disclosure (5/7) 

1. Publication Number 

KR P2000-58017 (September 25, 2000) 

2. Title of Invention 

Low power system and method for playing compressed audio data 

3. English Translation of Abstract 

A portable audio player stores a large amount of compressed audio data on an internal disk 
drive, and loads a portion of this into an internal random access memory (RAM) that requires 
less power and less time to access. The audio player plays the data stored in RAM and 
monitors the amount of unplayed data. When the amount of unplayed data falls below a 
threshold, additional data is copied from the disk drive into RAM. Because the time 
necessary to copy a block of data from the disk drive to RAM is much less than the amount 
of time it takes to play the same block of audio data from RAM, this approach minimizes the 
amount of time that the disk drive must be operated, and thus minimizes the amount of power 
consumed by the system. 

4. Equivalent 

US 6,332,175 Bl 
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g oiyxjog sQa MBIIOIOlOil XIS8HI 23 ±£1 £I£36*E^ XISS 

□ioieis lenoispi 9iei Ai±g at graoii aoip. 

2P£ 3[AIIM21 ^i* OI^M, IC«§ 202 M^iOlCH^ BBflfi CHg£!l ¥£1311 SEP. HCHg 2 

as Meiioioib 3f§g ±Hisi2 ai^s^s pj^ oie^si M£§. h 2£¥0 Afgxm xi^e^i 
e££*i Afgif^ aioie *jh32£ /digg* 202 qioism mm ^ 21311 mo. nam 2a 

£ M3IO|013f 21 ¥ 2§! gx| Oil §^A|3lb bl*jg32J U J A -I°S MgEJ3| OH SOIL HCflg 202 
MSIOIOIir S^ll S36^ HH EH 24 Oil 2|XlehO. 0I5I& HIIEiejfe HCS 3fXIE 

s. 3^^ e 38 23m ±£6fc 202 13101013^ m^*ima. sesl nai§ £□£ msioich^ 
mm a>§xp> eai^2£ stwi aisoii, scis msioichsj meioh as 2ir2£ s*te 

tixHsi HQig 202 Maioioi^ uaje q±b, cooii 33s axil sas aioias ssgoimoi. 
01 1 m^xkhi °\m msi 01 oi oil co^ 3^1^ gioissp aioioi xist 4= 

212 M§2S 2J& IU£2l 1 £>3il Sa. EtL CDb 5hAJI^ EllOIHSf 0^}| AfgXf^ 

OB QIOlEi IBfrs;H| ( Jf§2£ §n| 4, oi^ §^Q| f Ell 01 S8*fe 

91X101 g£l32£ 323 XPI BI0I2* fi»2. bEI^S AH£= eajoi CHPOiiAH Al^ofeXIl XI 

Aisfe ejej± §si s&^xi atfep. 

3£iU. CD3t 2Q2 3IAIIM Ell 01 H 0I&2| Jfi<y§M &S01I, COb OfSWXI XI 3 g^Oil Xil 

m I*feP. Oimm, £1^21 CDb 2JCH 70^ Oil /d 75^21 £02 QIOIEiM XiSi ^ 21P. , &£| 

9 COir ^£19 5^3^ SJ 0IS1MM 3|^of^QI A^g93l OH SOIL A|gXf3^ ±£6ffe S£8 

CD^ OISQ 1^! QlOIEIl 51 OICI. ^jXIOIb COMQ H£! &8 XIS 5* 

b axu bias a^B, ^ 0V021 1^°^, ^y^ss a^a^f ^ ¥oi°[ ai 01 eh ah^^ 

£Wof^ 2.^ 4^01 §v p^32| £*0IH£iai! MgXI^h ^^o^ S^^f 1 30ID. CDdJ- Ai , 01 Al^ 
2| 202 QlOiaS M^l ?ioji, M3| ?|oH, AfgXfb 01 &f 5H°| COM ^01 of 01 

0^ 8[H 0IS2I C02I 19101^1 §g§ (01 CHI COM M^IOICHOII ^§25 SESfOiOt elCI. SEel. 
COb blU 3 321 (EH^OIL COM ^□t b!2^ E ^bdM fie!Q. C02| QB QlOIEI^f a 

^a^¥E^ e^£ib ^^oi mz\^ g^o\\ ej^ma^ soich , oi^ 202 #^011 ?io\m *bx\ 

g& ^^(skip)M ^^^D. SEtl, PIOIEIS ^31 ?|6H ^l^olOI P^3I SISi^2S 3 

^01 ^2SP. 

s3f^2i 3i^2i img: a v 8 2a2 aioiEi^e a^ oiisai e^oii xistr ^ °i>ii ma 

a. OJiaCH, MPEG 2O0I BIIOIOI 3 SBC. ^ MP3^ CD 0X11 202 QIOIEIS 102| bl 

M£ 3^8PI SHI, tneUH CO M^2| 2P2 61s 31 128 ^^b|eo] pioiEIM^ 2^1 4 s 

21^11 s^O. 13f^!2^. Oil 31^^ 202 « ^1 0| CH Oil CHSHAi 3|^2J 3FAIIM SEb 0± 

32} OM 31^ 0Hill(3gXI £2£ Mg^ 0H¥ H3[^' OHxIDS Afg§^ 5101 ^'g^OI£^ elQ. Oil 
OOIO^E ^aOI001Af2| £12(Rio) MP3 ^^M^IOI M SI 01 01 b QI0IO1 QIOI02I 3|^ & A 
313^ 3^e^ bl?l^^ SXf OII2dlt2i 32 0112^01 S M2HAI DOS El OB XIS^O. pj^oj M goj| 

U}&M, AfgX^b ^ 30^21 202 QI016I1 12HAI Oil 2 dl Oil XHSW ^ 212, Si 3 Oil &^8fXI 
BXI 3^21 202 QI01EI1 XIS^ 4 210. ^XH2J M2HAI OIISEI 31^21 ®CHg 202 M 

SI 01 01 b BXI 1^32) CD2J °t 1£1 3li*2| EII0IE11 XiSi ^ HP. 1^32S. AFgXF3f ^01 & 

co oil xi§9 aioiai E3i 21^00, Aigxi^ 3 cdm M8hai oil e aioii ^#2^ ^Aimoiot o\o\. 01 

B^ol 3|^2| HCUg CO MSIOIOiOil AH^^ C01 S2A|3lb 51 SO O^ Al^ ^2^012 

^ 3010. a ^^soi oigsa^ iehai oii2di3f ^3is] 202 qioioi xism ^ 21x121, 

0 £8 &b 202 QIOlEi 21 o\^m ^ 2IO. M2HA1 CHI2d|3f ^ 

sign, 3i^-^m Aioii 01^011 o\mm 5010. 



g^^/ oimJixtstt: Jim % mm 
a}^AH, sfig^ 58, cug^2j bi^ws 31^ ohxii2| g^§§ Mgmoi, ^Oig MSI010121 oiieaioii 

*3|2J QIOlEil ld|212S SEb ^A|8UI Afglf^ §K)1^ M^^ XJ1 & £01 ^23^ 20 
2 QIOIEil IS 4^ 21311 mam ISIOICHOia. °CHM El Oil Mgflb 5IE 0±3 E^OI" 
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21 ams*g mm^ s xis e^i :nxi*= on sie q±b e^oi*:h ±E6i*f 

S^^g HCHg 2C | 2 MaiO|O101IAH°1 AfgOll dl^'g^OIOl, Olfe M^fiof^ll g bHEiaiM ?dlof010t 

6MU 9xi s^i ss msi oi Aizfe m\ ea. aoaai. El Oil AH AHi! 2.5'21 P±3 E£f 

01*31 dl33 3£ i2o[£^ g31!£IOi ?lx= BfBOll. Ol#£l 2^ £Ei= 01281 3i£2J CO 31 

£}2J HQIg 2 CIS MaiOIOIOilAH 3|g£lir 2£Pi= P^ SJP. HCHg EPE M^IOICH °J 2lil HH9 
Bl ^31131 ° k 2 £^3f 1 4 22£r SJSOII. ^Eiifr 1 H}^E 0I&3 HHP£! 3HI 4* 21 

D. Q}£|AH . HCHg 2P2 M£ilO|013> gj@ g^EHSl- gfr±!E£ SfE P^Bf Afgof3P£. 

scHg EPE mm\0\2\ HHEi£i §T2JM 5! 01 CI. 

Eel, mE p±33i ae»Pi ^sh e e^sjsip^, mshai oiisa Eb cd&si gjsisi qioieh 

1 SMI^SfeQI |2§ AieiOil dloHA] o\E Q±3g2| S2|2| ?|x|2j QI0IQ1 e*!A||±otfe AI2JS dl 
33 e AI2I0I 1SI 20IP. m\ EHS #EH£¥H 2(spin upVSHQ CI 

±3 3xl°l QI0IQ1 ^All^aPl A|5>6f^ QlOllfe SJg[2jo£ 3 UIXI 6i3f !£!P. IHI^E^. 
1 ££6131 ?|6H mE P^3°l 33s 2J±A|3|fe 2£ MgX}2J ECIE GI01P Q^2| MgX} 

oii>ii Qioieis 3^m^ 2 mow mx\ &b xi^m aoia. 

®&M, B ^S2| £CHg 2P2 MaiOIOKHI ^2] EPE QIOIEIS XI§8PI ?|i> A|±g 

% a o^t jaissfe 201a. s as #cng 2P2 Meiioiopi* ±asife s±ai 

3|3| 3i! At^gj S! ygf JllSSfe 20IP. £ E PE SZWWJW 2^3, ^ IB 

9X1 Stfe £P2 QIOIPM 3^ Al^gJ ^ fll^mb 20ICL 



= at *g 

J}D\ LH§1 °CHg ECI2 MaOIOi^ CI ^3 X|§ ^bdDI EPS QiOIEiM Xl^oPl OilS 

£J WWm E¥ AfgilCI. 8T« ECIE QIOIB OilEdl dlttl LH°I S^S 2P2 QIOIEiM ^ 

* 6HJII2 0^£3 EC1E ^ISS ^^A13|2, 3 SH»e 0^^3 2C|E. Afg 

XfOiPl S^e^Q. Mai 01 EE 2Z\ Q^3 XiiT ^bdl ^^I^E^ El^l 8AJ313, CI ^3 XI 

S ^bd2^Q OilSdl bH ffl S 2^9 ECIE PIOIEjg ^AfmW, 3 ^Oil U^3 

XiS EHAI^IQ. ECIE Gil 01 EH CHI 119101 A|Z!£ CI ^3 US ^bd^ Hf^l 

1 SAI3I3 QIOIEIM WfflS ^M8fe Ql Sfi© Al^fiP ^P. 0^32 ^A|0j|0ilAl. P^3 US 
MdlOl AI^2J 10%SP m?l 8901A1, Q^3 XI S ^ Oil 2^ Mil 3^1 ^^Al 

2JP. 

s ^«oj *^^oj qj £3§ oim^l 4TAIIsV §¥e^ S?^E^¥E| Sxl CH 

m 5ioip. 

01 g0^2j &SXJMOI ^HAIS Al^gJ S! ^SOI ^gOll gxf^E^ ^^StPb 31 eiXIW 

xiaiE, s ^ssi oi of si ^aioii^ epe Qioiae Baioia^a ^□g epe bsaoi 

CH Oil &^oHAH MSI 310IP. 01201. S ^SS 30 9 a 01 dlPS, EPE-dlPS Eb PE ^POI 
POK Eb dl^^ EPE gaiOICHOII 2£SHAH gxf^E^ ^gl 4^ 2iD. 

£ ^g ^^e! 2^ ±E SI ^1^2] Ql 01 EH 2^ ^ XI 8^ AH &8 S^2I QI0IE11 XlSof 

~z ^Qlg EPE M21I0IO11 J\^o\J\\ ^CHg EPE MdlOlO^ ofE P^3 Eei0[«2[ 

m^oj y|^«^ on £|| Ah oil otoj qioiehm xissm, aioip°j i¥§ ^aii^ 

1 xhs^ ^ BM&m sm^ e«g ^aii^ DiiEysf dlU^ ^l^ OH X41 Oil SE°[P. EC| 

£ §diO|CHb MdlOISXI PI01EHM ^Xlofb 35[ ^sl MBiiOl A|^^°J ^XIo^Al dl 

Dim mmm xhss qioieii Maioiep. m a mbiioi Aieie aii^s ^ai^ai ^xisi 
o\m mm^Ei wmg i\m muz g^ei epe qioieh mmm mmm 

bQI ^E3^ A|^^£P OH^ 331 (Dig Oil, dlflgg 51^ QH^IPI g^SCHO^ 6^ AI^^M 5j^^SI 
01 AH , AI^UOI 4iSSfb S^^M sl^SlehP. 

Eth °CHg ECIE laOIOIPf §} E51 (Hi. ^§£1 EPE Ql 01 Ed ^01 g2HA| OilSdlSf 

^Ail^ d1*l^£ ^£PXI ^bdOil XlSflOl SIP. EPE MeilOlO^ PAI e Si (EH, 01 CU0IQ2I 3 

^el QIOIQPf 0il9J dl^i^^ ^££1X1 ^S^9 ^S£JXI ^bdES £E3b g£! 

Ben oi s ^ 2A3. cnei/d Beiioi a^oii g&moi pioieis ^6ispi soil A^gxp^ jiqzioi ai 

L>H8 ^A!!ia. 
E 1S WBSS^M. 
o QI0IE1 °^A||A1(102); 

o CHI ei dlfl^ ^SdlXI ^bd(104). df^^iS^lb Wm^B P^3 Xi|CH3l(106)l ^fe S^E P±3 E 
£J0l«; 

o «^ ^SaiXI ^y(108). d^^oMlb S!S e«Ail^ GilEEU (RAM) i 

o ^All^ Ul?]^^ ^££1X1 ^y(110), d^^lS^lfe M2HAI OilE^I CH £11 01 : 

o JQICH DIIEai Sfi(112). d^^m^llb AI^BS XII CH 553^1 XlSSfb £|E S6I DilSai(ROM); 

o Q^BaiOI(118) SI HH 01^21 tHM(120) E^ PE MgX> gj^ Sxll ?d|o^ AfgXf 9JPHil0l 
^(116): 

o SXK122). d^^o^lb dHPdl; 

o HHaa^EH Ai^giE^ 2^ of 3 ai^u°i m^i\ pg^ oh chi m^m e^api^ 
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±?lxj(124); 

o axis-owsn amis agnize); 

o 2P2 #^1(128); 

o OfWSH SCI 2 & £2| 8IIES SE^ QE 2P2 3x1 Oil S^m^PI Olgl 4 2ib 

2P2 2* ( 130) ; 

o 2Q2 QIOIEiS 5fE Q±3(1Q4) 3 Oil P££E8rb 231 HOI A|±gl §£EI(EA|8rXI 

SfE)0|| 31A|3lfe Sj(132); 

o £PI& AI^S ±Itmm 3s £16[b OH 0I32I U¥ tf£(134)l ^tilofe ^CHg 2P2 M5II0I 

01(100)21 u&m ueihip. 

2P2 S|(130)« SmO) 2P2 QIOIEil BBHOItH^I ««. *£/dl3 £bdM ?I6H RAM(108)0il XH 
93 2P2 GI0!E1°j i!¥l MSrfe 201 gfi8*a. 2P2 QIOlEPr eejOil M aHfll 

33. w^(i34)i s^moi axil 2P2 qioiqi oiy^3 2P2 <y^£ 2^aoi^ axig-o^s 

3 2^1(126)011 S^Sa. 0\0\M, 0I£I& 2P2 2P2 3(130)011 S£S3I 2011 UH 
01321 2P2 §^:>l(128)£ 2sSC|. 

HlB5|tt ^ A| Oil Oil Aj, o r E Q^3(104)b dHJSjoMIE 2.5' 33 E£ 3 OlofSJ ofE P^3 3x|2l 
gsjE §x|0|3. 3 CHE 4 3|3 r b r 0|M2| 3|2| gjyg 5& v e*Q. Hlflttti P^3 3|2J 3x|2| 4 
3PH»0IMte A|±U(100)01 65AI2J- 0|tf2| MP3 g^ 2P2 Q|0IS> US D\^o\D\\ HQ. 2 
P2 QIOIP^ a|(132)S S^mOj 2P2 QIOIPM 2P2 COS ¥9 gr^Sfe s^M g^P^¥Ei dl 

i^siji ^6i8P. oi ^o^£! sm^ej ;>i#m :H2 x>^ ssi ^tm bi$igg 3iei sti oixpt u\ 

333 ^Al Oil Oil AH A^8 SIE P±3 CH610II AtSS ^ SAPb 2# £0|Q. 

3| 2P2 CO 2] 2| 'i^'s 51 E P^3(104) 30II HUM 150) (E 2a)£A1 XIS1 4* 2iQ. £ 

2afl LHII EilOIS(152)8 5lE P±3(104) 3 (HI XHSSQ. S±M S^POll 2JSH Ui 

§ EII0ISS dl^SWI gr*3 mmm 3ie(hierarchy)2^ ?£&Q. OII^CH, 3& Bil^^ 

2je£|, ^, s go gov S 2| SIP. 30|E S1U2J CO Eb 301E 

SfU2| M^Ol mE P^3 tfOfl USS 23 § o 4 §E^} ug Ell 01 M (Hi SS£|0i giQ. % &]RH 
01IA1, 2| §§ Ui CHI gSJOl o^E P^3 ^(Hl &EJ CH C02j 21 Q. All eiHH aiHOllfe 61- 

E P^H ^0|t ^ CO Oil 0\m ^^2j 0IM0I SIP. M£I\?\ A!^E l (100)^2J § 

xioii aim PHi^ei ^^imaps. £xii co cH^oii ¥ eiwi ai^oi Afgxi- §2jgi '^m 

C0(pseudo~CD)'l ^ SIP. E^, Ulg EllOlM^ ^ M^2J P^3 ^l^ §xl ?lx|0i! CHei- §S 

m§ eiioim(i52)^ a^Maioi(nB) ^011 ssj 4- 2i3, Mgx>b co ^/e^ Maion m^m <y^^ 

4 sip. Afgxi Ai^iioii 21 oh mm\m ^^21 giei -gaioi ai^M'd90)(E 2b)oi! 
p. 

^(132)^ estoi Ai^gj(ioo)oii m^m an, g^Pb eiioim( 152)1 ^aii^w ^ s[3, sf 

E P^3(104) ^011 X1S3 CO Si/Efe ^Jll^ 4 SiEOl, o^E P^3(104) 4 f 2S 

21 CO Sl/E^ Pg^2i ^ 213, LUg Ell0IM(152)e CH X4I £b 4 SIP. 

£ 1 §J £ 2bi ^28^, Al^g(100)2J 3QJ CH A|^^J2J Q|0|EJ HSAIIA1 ( 102)011 Hi SH 

XII CH 5^3^21 1EH^ °Aj^og ^g£ip. Al±g}2| CH H^3^8 £IE ££l Oil E£l (ROM) (112) 

Oil XI SI 4 SIP. 31*32! ^AlOllAi. ROMOil XI J1101 HS3^^. 

o mg eiioim2| sais^ p^senoi xiioi B§(162)^, msj>^ saion 2 a 

2 ^ SIE^ mfe ^^J d^j 2IS(164)e 5S5^ AJglj oiPEllOl^ ^§(160)2J Aj| 



o QSMI J}H\o\ ^So^l S v 2P2 eeho| g^lOlM 73IOI6PI ¥1 §3101 313(166); 
o 8f^@ 2P2 QIOIPM £^ SHJlimb SHUI j»§(168); 

o PMOil A} All 81 ^«SPI 1, Al^i)2| P^A13!3 S ^S°l ARM ^^BPI 6^ 

b W% PS 313(170); 

o M±mm i! ^A|3I3 3t^tf API Oil HI 31 g AI3 313(174)1 ^81^ Hl?l g 313(172); 

o S3E( forward) (176), Bl 2121 E(rewind)( 178) ^ SAK180) E31 ^8 ^^A!3lb PE 

Ji\0\ 313M S»ffO. 

0| ^0^21 SSWfe, CH^OI £1^ ^Al Oil 011 AH, HI 01 £301 gg °£A1I Ai(102)2l 11, V 21CH e38Ffe ^ 
HM^IOiSPb 3xf ?g WI38 H2S ^©1 ^ SlPb 21X12 201P. 

E 2cb S ^S2J ^Al Oil Oil (TIE RAM(108)01I CHfi OIIEEI Q JI UPtHP. RAM(108)2| <M^J[ £32| 
2P2 QlOI£lir(192)e AH3mE^ l^P. Ee[. RAM(108)g bf^38Mlb LUg 61l01M(5r 
E P^3£¥Q ^M)2J ^MS(194)31 MBIIOI ^EH 3S(196)M XHSeVQ. 3S(196)^ 
-□g 2P2 Mdi 0101(100)2] 4* EH , 01I2CH RAM Oil X13@ #310121 XI QI0|EI^31 3x121 B2II0I 
SE(01ltiDi, SaiOl, £|21°!E 1)011 3S1 ^EI^iQ. £el, MdlOl 

^EH(196)^ MfillOll 2P2 ^21 ai^^oi 211 01 £l^M'( 190)1 S^t^P. 

E 2db fi ^S2| Oil Oil M2HAI OHSBI (110) 0|| CH^ IRIS 21 <&m UPtHP. 12HAI 0112^1(110)^ 
±3I?2] 2P2 QlOl El (200)1 XISSfD. £§!, M2HAI D0S£l(11O)fe bf^3S^lfe 12HAI Oil 

2d| LH2J Q| 01 El 21 ^ xl ^ SIM 3^1 31b U§ Ell 01^(202) 31. Oil CH Hl?4 PSSb 3x|2| 



10-4 



SDH^am 2000-0058017 



oiasi 2Q2 geiioioisi laioi & eh oil a© sai x-igofe saioi gen qioim(204)m see*a. 

°CHg 2 CIS M^l 0101(100)°] 1^1 6 2S0II COSI 2Q2 QIOIEll gaiOISt?= bliJ3e> »@2| M 
S¥x|M9J £ 3M SS6|0| ggea. QIOIEib RAM(108)E£^EI GIOIEM 3!^ B^SIH, St* SH XII 
SUM. Of^SD 2P2 till B*8I3. £3 3 (130) (220) E£ Sd8°£AI M3IOI@a. QIOIEPI 
RAM(108)H£¥E{ &^£|E blSE SSQII 2|oH °J3£!C|. OliaCH. MP3 &* ECIE aiOIEIb «B*S|£ 

s 5g 128 ^soieoj u|g £ laioisa. 

M3I0I BlOi RAM Oil yOf Sib QIOIEI 81 £A|gQ(222)(SEfe SUSPII. RAM2J #ai0|£|II 8*8 

QIOI EHSI MBIIOI AlZli*! BAIffCI). ECJE S^Oll 2iO|A| SX| ^90| £E^ SPI 91 

oH, RAM Oil IHSe QI0IEI2I MBilOl AI2J0I £S2J S31lxl(^« £¥ 0I3( low water mark) 

£111 S§) OlofrS lOil OH. 12II0I JSIOI RAM(108)0I ^3|2] QIOIEll ifil 1TXI2I 01^2} 

iOlU 88 U2| QIOIEPI HfiirXIl ISmOl, P 104) Oil AH RAM(108)E£ *^o| QjOlEi 
A|» §101(224). C|^H(104)0i!A1 RAM(108)E£ QIOIEll S^SPI ?|5H, MSI 01 XilOi o|E 01 £ 

3§ Hl?l 8APIH. QIOIEll RAM(108)E£ ^AISIOI , OlCHAi C1^B(104)§ Ef?l 2HAI2J0I. QIOIEI 
S>l Cj^3(104)0ilAi RAM(108)H£ ^Ali 23lx!E RAW (108) Oil ^01 21 01 01 El 2| SdlOl AI^HI, 01^ 
B(104)l ^ Ail ^ oil! QIOIEll RAM(108)E£ ££81^01 Bfigi Al^Oil £|¥£D. 2U2 S^Oll 210] 

Ai sixi at eeoi sje^ spi ^SH, 30121 qioiepi a^Bd04)oiiAi rames ^M£^^\ son 

RAM(108)OII fiSOOItt QIOIEll ££!£IXl GBISOIO* §[Oh Eeh RAM( 108)°^¥Ei Q| 

oieim e^si^ 28 ne^ss ^£13 s^oii eiuti ^M^oii a^sxi spi hheoh, ci±boo4)£ 

¥Ei SDb RAM(108)E£^Ei ^d|£ QIOIEll MeilO|»o£JM £ p S ^oj| SACHAH S!x| Sfe ±UO| 

2^ ££1 £l±S|8P| 9I8H, Cl±3( 104)011 5MA||^SIb §!4* 3! 3I2J0I £l±S|£|O10t ttJSMH. 
QIOIEHM RAM(108)E£ ^AlolB, ^I2| QIOIEll P^B(104)^^Ei ^MoPI SOil ^g^2J £.^£| 
RAM Oil XiS9 QIOIEll M^iiOloPiOil g^el §2^&l ^^l gAPIb 31 01 bfi^SfCL SEel, 

RAM(108)0il SiCHAI d|H^ E g^2i Oi|£d|l 5^of^ >!0| b^^SFD. H^^o^lb. (a) 
P^B(104)01IA| RAM(108)H^ QIOIEll ^A^mbQI AI^CHI CH5H. (b) RAM(108)01I XiSB QIOIEI 

1 MSIOISfeQl Hfif[ AI212I bl^^ 5:1 0|£0| 1 ^0|H, b^5!e[ ^AlOil CHI AH 01 dl#£ ^ 6:101 

sa. «»e. » ^§2j sejoii gjojoj meoi d^goiot sjxie. ^>oi diig ^oi£ 

2:101 SOIOt ©Q. 

ooaai. ^ ^ssi SJ*JAioiioiiAi, 10 oipmtoieo| ramoi 5^21 °«aii± Aiei# 4 ^p^oiesi Sf 

E Q^B Eai0|«2f ggJSfOi M§@a. Grje}A|. 2P2 Q|0|E|2| 128 ^SblM^I OH^OICI 

SaiOISCI^, RAMB ^ 10^21 2P2 QIOIEll SifSm, Q^3(104)^ ef 65AI21SJ 

2CI£ QIOIEll 51 01 CI . §[E CI ft H[?-l 8API^QI 5^^ I- ^£|H SfE Q^BSVEI^RAM 

10 OiPlbtOIMSI SCI2 QI0IQ1 ^Aim^QI ^^2| 5^ ^&!DH ^§^3. Al^gg 

RAMOI M2II0IW QI0IQ1 &E^ fiSSPI ?|6H CI ^3 Oil ^Ail^m^I QIOIEll RAME^ ^61. 

^Ql 5jOIE 10^1 SlgmOlO^ CTiaiAl, OII^CH 01 ^AlOllOilAlb 20£ Eb 30^21 S^llxPI AI 

MS CHOI: ffO. C| ^3 (104) PI- SSIIOI Al^2| DH 10^0IQ B 10^^12! IU9I ^3^1 OH ^ Oil, 2^ ^E 
PI 2|±SI£a. 

mm. ^aig 2a2 msiioioipi ^ s^iE2i geiioi seoiiai e^ais. scie qioiei 

21 M Ell 01 AI21S CH^ gfi 30ICK 3£IU, 01 b gxl^E^ 9^61 CI ^3 ( 104)0112] ™ All ^ 

1 CH^ HB|S}|| Al^sfESAM H£li 4^ 21 H. OI^W RAM( 108)01 M^ilOIW QIOIEll ±&o\X\ a k E^ 
fi§e!Q. SEe[. Bl 41 AI Oil Oil Ai . MSIIOI 39101 S3IIXPI ff»an E^S OH Oil CI±3(104)0IIAi°l 

QIOIEll QlOiai RAM Oil &28I Pl^Sfll &TS 5!0ia. CH^OII. OIS0II M2II0I2 QI0I92I 5jg 

8 Aiexip^ i5iioi2i ^tri bi^ppi &o\£ s?oi! ^xn 5ioia. co^ah, oi ^aiohohai. oi sie 

^1 SifSlfe QIOlEi^^ 5jO|E Q^B(104)1 ^ All ^ oil] QIOIEll CI ±3( 104)£^EI RAM(108)E 
£ ^Alol^QI l*£lb Al^^Oil 2|3H dHMS &I2IPJE ^E^gOl 1 31 01 0 . 

RAM(108)0|| ^01 2ib QIOIEI^OI S3||XI OISIS 10IXIU, 121101 Z\±^J\ blOl 211 [01(226), 
RAM ( 108)2| QIOIEIPI S¥ (228) Oil M310I 2|*j£ SXIe^CI. Eth, 1£II0| dl^EPI 4:2^ 

Oil C|^3(104)S¥Ei RAM(108)E^2| 5lg QIOIEI 2£0I ECIE Q|0|E|^Mi RAM (108)^ 3 XI ^f^2 
S XHM 4^ 2iQ(224). 

^ AR S5{ 

E 4 91 E 51 S^SIOI, XHAR J]&m ^APPI ?i§h bl^5j^ a JSI ^S^CI. E 4b #CUg 

ecie Mai oi oi doo)2] wmm a^APib ut%*\m ^ssi is^ximoid. e 40ii uEiy nisi am 

^Xlb QZ*m ^32S AI^H ^ 21Q. OH^CIi, AlgXIb AfgXI 9JQnilO| ±&£\ bl^M *E 

ESAH Al^gje Hl?l Q^9E^ Sgt* ^ 21Q. Ee!, XII 01 £301 012J §2|S ul^l CIE 521 
SIS CHOII Hl^ CI^OI AR« 4= 21Q(240). bl^5J& ^ AI Oil Oil Ai . 8IU2J Oldl S2|S ni?-l QE 
£2£ (A) QIOIEIPI MSI 01 3 XI ST1J3I, (B) 0|E| §2] 9 ?3|(0HaCH. 30^)^21 AlgXI S^OI 
9X1 SMOIQ. 

e^xiai HI?! QE SgOl ^6I3^U S^SIS. E 4 Oil UB^ III?-! DE ^SOI AI3@C|. 21X1, 
01 &»2U CI Al gj El 3 ¥011 MgXIPf SHAJI^oPI SIS OIOIEIOII SI! 011^1 «!Oi £30| 
^^^□(242). 0|£let 011*8 0H¥ 9^81010^ 61^, OUSCH AI1XIPI EHA|^ ^ES^EI A13 
61^ Us QIOIEI ¥EE£ ?^2|>1U, Eb 131012] §1^^ AlgXPI M^2| AI3 ^ 

gui ^oi, AiexiPi ci m chi ^i^ei^ 31 oil E&m 01a pixi oh^e^ 9^2101 ai ch^ ^ 21 

Q. EEK 01 M 011^2] ^¥ E^ 2¥b 1211010121 @ E^AlOil ^ 21^ U. Of US %MM ^ 

^1 4^ 21D. EeK ^2]2] 3^eV 011^ Eb 0j|^2j 3m0\ & ^SOil d£l A|gi ^ 21CI^ 5!1 



10-5 



SJH if 6^ 2000-00580 17 



oi mo\s\ ssxpi eixitr uhoiib om fe'aisi wi^oi xi^sib %m o\m\o\o\ §>a. 

ojojo] 333 o||& £b ojj^oj 3g 0 | gOiSS. mo\ £38 QI0IE12I M^M RAM (108) 2b 
Q±3(104)(2b 2>*^)°1 OIl^S S^2S¥EI M^AI 0il2£|(110)£ **Al&CK224). tiH^SMIb. 
M^Oil MS M310I A| e>0l C|^3(104)£¥EI RAM(108)2£ QI0IEI1 ^Al&bGI SEIfe A|2}ge 

a ij:hi &2£mi Maioni jui3i anon gxi &b mm sjxisie^ on msi 33ib ggsi s 21 

OjCI. §*»ail SISfb QI0IEH M^Ol 12HAI CHI2dl(110)£ ^Af£lS. 2P2 1310101b WSI 
a§SCK246). ^^AlOflOIIAi. 2^8 ±3X1(118)1 UIVflfiAIH 2£MI 9.09. 13I0|CH£¥E{ 

sa. ^cne 9Q9 82iiotoi(ioo)oii/d s^oi xi:hi an. ram 3i us fittg ou2£ioii use QI0IQ 
i si 201a. nau. a±3do4) si sawi ouseioiojsi us uiattg onseioii hss aoia 

b J3S EXIS 3S0ICK £ 5b 2Q2 B2I0I0OI QA| @ 81 (01 Oil S V801 USD! 3b ft|A|0||3t 
OlCHXlb 212°] M£^»M0|CK 1I*?P1 g 81 aH(B3ll 260). 202 M 310101b AfgXW AfgXf 
21 El El 01^(116)21 MSI 01 Wee ^113} 1*01 Ql 01 EH M egSfb 21 1\Q&Q. 191011 IHA|3Slb 
SgOl 4^1 (HUB 31 262). 13101 XICH £38 12HAI 01! 2 El (110) Oil XI Uig QI0IM1 XllBSfOl 
AfrgXW figg* M3I0I1 QI0IE12I A1301 13UI CHI 2 El (110)011 XHSS Q|0|E|2f CHg8HrI|2| Oj¥l 
264). ^¥ ^AlOllOilAi, Al^iUE A|±g£| 13101 tHEH ¥M2£M1 g 81 4 Si 
H. 0IE12 3^<HI XUI3 §21101 ggOl ^A| <fr£!SO. A|±S0I gXIl ttH, 01 2 Oil M 31 01 

b ^OISIQB. M2KAI D|12£Jb 3 M^2j DM ¥£011 CH$ B10IEIS Sgff 20ICL A|±£!01 gXI 

i cm oil M^e m si oi of xi s*i> siaas. mehai oii2Eib mxio*2£ Mgxi a±§3ioi ^oii ue*b 

QI0I9 2b CIS Gil 01 El 3 ^ 2iQ. 

239 Ql 01 El 9 AROI S2HAI Oil 2 £1 (110)011 XI §£101 21 QB, 13101 XI 01 £38 M2HAI 0H2£I£¥ 

ei 3 gii oi ei m e^su &^ mshh. axii-m^sn ££^1026) % 2C12 e^^id28)i mmo\ 

2Q2 Si (130)011 2£^2£JAi »3| 010133 13101 e[Q (266) . AIOHOIIAI , HHHAI 

0|I2EI(110)2| QlOIEIb 131013^1 2 Oil RAM Oil ^MSQ. OI mM B3||b 3^0\3 OlXl^j MgXKMMI 

exis ^ g*a. 

b^^S^lb, fiS^l GllOlQ^ M2HAI D||aE|(110)S¥El 13l0|£|b SAIOU. AfgX}2i fig CHI CH181 
b QI0|El°l CH ¥^0| P±3(104)S¥Ei RAM(108)2£ ^A^OIAH, gf»ai 12HAI Oil 2 £1 (1 10)011 XI 
SS QIOIEl^l S3I0I1 O^IB. 2Q2 1310101b 2 3011 AH 488 i§§ OlgSFOj RAM(108) 

2£¥EI QI0IE1M 13IO|ofb 511 AI^IT ^ SO, 0}£|A1 gj°iSJ 13101 §BM ^XI^CK 
QIOIEI^f 131AI 0II2EI( 110)011 SSSOI 21X1 aaS. M^Ol C|±3( 104)£¥EI RAM(108)2S 

^A13H(268) 2 30il UEItH 13I0I ^SOII Q}£| M3!OiaQ(270) . 



MfgSI MM 

CQ-BIAH , g ^«8 Al^gjg 0 8Al^J ^Oll 2C12 ^^S^l ^SH AlgXf^f □^imOjOl 61b Al 

2}%m fi§9 QtOlEl^l 131AI 01I2£((110)01IA1 ^2£IB. ^Al 13I0IS 4- ?13. Afg 

Xf2j S§2| UOlXlb RAM(108)2£ ^A^OiAi, QIOIQM RAM(108)2S ^Mofb B^IIM MMXfOll^l S 
^SMI 2A|ShQ. ^^A| Oil Oil AH, g ^S8 MgXf^F RAM (108)011 X1S2IXI ^8 CH01E121 M^2£ ^ 
U6H2 C|^3(104)£¥Ei RAM(108)2£ 2£! QI0IE1M ^ICI^i XI AI3W 4= 212^ ^ 

□ . Oliaa. 01 ^ A| Oil Oi! /d . Al^g)8 AlSXPl 0IXI^2S 13I0|§[ N(0il2iCH. 10 2b 20 2b 100) 

M^2j EI^MS ^Xlofll. 131AI 0i|2£l(110)b 3 El^MSJ ^ e^oj 15^1 X-iS^Q. O 
AlSX^f Q10IE1 M^IM 1310|6fb 51 ^ fi^PW (Dl. M^Oll CHt[ QI0IE1M 

□ ^3(104)£¥EIRAM(108)2£ ^AfoPI SOU 3 QI0IEI3I 13iAl 01I2EI011 X1S901 2iClB 13I0I XI 
01 £38 BX1 S2IM ^131^ ^ 2id. CDSIAH, AfgXPJ 13IO(o^l §!W QI0IE11 OH^SUl 3^m 
13iA| Oil 2 dl Oil XlSofb Qtr 242 ^ B^ll 244b A|^E'2J 11101 £3°l 13101 3f§ 
2b Q| Oil AH 2 ^ 2iQ. 

S ^901 g ^ A| 0111 S3ES10I ^S£|21bC3l. 01 £28 £ gg2| ^910101 2 ^gf XI 

e^Sfb 512£ oH^3XI 5101Q. SgXlM8 S^^H^. §2|§1 S 2212} g^l 

51 01 U XI Cl^el 311 W 4 21 a. 



^57; »W 
S^S 1 

XPI ^CJlg 2CI2 13IOI0101I SiCHAH r 

Q^B ^SEIXI ^bdil; 
CHI2EI miH2f; 

01I2£I bHttiHI gr^S 2CI2 QI0IE1M 8t4 oHXIS B&Slb S,^ 2CI2 QIOIEI S^^ISl: 

6HXIS 2Q2 AlgXIOllPlI S^5}b e^¥2f; 

ST^ oHXIE 2C12 QI0IE1-3 Cl^3 ^SdlXI ^bd2£¥El Dll2dl Wffl£ ^Afo}b 13I01 X!Oi £3 
g S^offfl, aiOIEib-Q^B ^SdlXI ^^2£¥E1 01I2EI biIH£ QIOIEHl ^MmbQl 

128 AIL^Sa CH &8 Aie>M 5>b ^S2£ 61b #CHg 2P2 1310101. 

2 

XlltOll ^CHAH. £D\ ^Aia aiOIEib 0^3 ^££1X1 £bd2£¥EI QH2£1 tH IH ^ Q10IE11 ^Afofb 
Ql Ifiel Aiei^Sa 3012 10bH £8 AlZI# 5>b 51B HCUg 2Q2 13I0IO1. 
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3 

6Pi soil a^3 ^yoii §^Ai9i2. a^a ±££jxi £?y2£¥P oiiedi tHffls ai 

oiEii ^Mit ^oiib p±3 ^££ixi syoii &<*m %±MB\tz ^ei nag 2P2 Maioioi. 

naig scis seaoioioi ±2S ^±Ai3ib «>*jou sjoiAi. 

2Q2 QIOIEiM gjAI ^££1X1 Sy2£¥E| Q10IQ S^SJb B3I2K 

81*3 2P2 QOIEIV ^ SHfllS 2P2 t!^ SS>S>b £312}; 
^ 2P2 ^11 SMS S£3tb B51l2f; 

±§2J 2P2 QIOIEi^OI gjAI ^££|XI £y2£¥P S££!2il OH Oil P±3 ±££IXI ^bd£ 

£¥EI -SAI ±£61X1 ^bdHS 239 2P2 QIOIEiM ^M6fb £311 S^oUS, g3| =A>S QiOIP 
b P±3 ±S£IXI £y2M¥P SA| ±££|X| QI018-1 ^M6fbQI ^£lb AI^SP P 81 

8 S£ AI2t« »b HS2£ Sfb HCHg 2P2 M9IOI012I S3 i2 3± »B. 

5 

8148011 SlOiAi. ^K\E QlOIPb P±3 ±££|XI SA| ±££|X! ^y2£ QIOIPM 

^MmbQI l*£lb AI^MP 3012 10bH SJ£ S£ £b 51 el HCHM 2P2 M£IIO|Oi°j S^ 

±2 %± 
6 

XI4801 210UH, 401 ^Ah £3Ib CI ^3 ±££1X1 ^bd2S?9 3AI ±££1X1 GIOIPM ^ 

A*6P| SOil CI^B ±££|Xi ^bdOil S31 E0\MB\H. P±3 ±££1X1 ^y2£¥P 3A| ±££|X| 

^y^s qioipi ^oiib p±3 ±££ixi ^yoii s^# ^±Amb bjii S88ib aei n 
cflg 2P2 Meiioioi°j s^ ±2 u± gg. 

8?8 7 

QIOIP ±££|XI ^bd g| S£ «MM SiOIAH, 
Ulflgg ME El ^y^; 

oiisei syji*; 

si^g oii2£i ^y°^¥P sxis aioipg s^mb fi§2}; 

aioiPM bi^i^s oiie£i ^ys^¥P ?i^s oiis£i ^yns ^Mmb hoi s^moi, ^01 

^Af9 QlOIPb bl^l^^ OilS£i ^y°S¥P 0il2£| ^y°S aiOIPl ^M6}bGil ^Seh AI 

a 2>e s^ aiz!^ 5>b ^2°s si b qioip ^mpxi ^y ^ s^ ^y. 

S^S 8 

XII 7 U Oil 4^1 S5J8 01IS£1 ^y2| 2^3X1 ST^ QlOIP^f ^§°J S3lxl 

oims ichu ajjoii oiis£i ^yo^sj pioia ^mm Ai^sfb gioip ^££ixi ^y ^ 
2^ ^y. 

9 

WI7S0II 2iCH Ai . QIOlEib S4T QIOISl S^Sfb ^£ QIOIP ^S£IXI ^y ^ 2^ *y. 
10 

3970OII 2101 AH , 4^1 fl|Oi U|9ttt« 0il2£l ^2§¥EI 0il2£l QIOIPM ^ 

Mo^l SOII blfl^ 01I2£1 ^yOil S^l 1^UI3|H, dlfl^^ 0il2£| ^y2S¥P 91^ 0il2£l 
^y2S QI0IEH1 ^Ollb blfl^^ 01I2£I ^yoil S^M ^^A|3lb 3ie! QIOIP ^M£IXI S 

y se s^ ^y. 
8?e 11 

xmot^oii siOiA-i, 4^1 u\m%£ oii2£i ^y^ ^2 a^3 ^^£ixi ^yom 4^1 oii2P 

y^ S!g eiJAl!^ Dll2£|oi QIOlEi ^££1X1 ^y S! S£ ^y. 



10-7 



E&1 



lD)\m5\ i| 2000-00580 17 



«Uig 2^ £U9 CO ^dflOiOi 
100 



102 . _ \ . 



120 



,132 r 



CPU 



Play Rew 



Pause 



,134 1 




108 



RAM: 
CflOIB aim 



126 



D/A 



106 



2^9 2P2CJ0IE1 



r128 



2CI2 



.130 



SUES 



£&2a 



9.U9. 



104 



21. 



Ug E-flOIS 



1 



-152 

-150-1 

-150-2 



SB2b 



ROM 



2J«r HAS tfS 



11191 PS 



ul?l S 



-160 
.162 
.164 
.166 
-168 
-170 
-172 
-174 
-176 
-178 
-180 



10-8 



SDH l| o^2000-00580 17 



RAM 



3 3] 01 2 ei §n? 


~v_196 




gdOOl 


-n~190 


Uig LfiOl* 


-v_194 








N 


521 2P2 UOIU 


-^-192 



£&2d 



M*.2| 9.U9 EflOItt 



.204 
.202 

.200 



166 n 



U3E6I01 DACS 



222 



226 



220 



bHIHSJ @2flOI SAl 8!£ 




M9£l BIIH2I 



N8(A)^eilOI ei6.eo||aOJMfeUIOiei2l ^IM 

mm mwsii *s seiwa sa. 



XT 



228 



ru?i as 3}§ 

170v^ 



240 



m?i as se* 






m?) SAiOfl AJgJPf AHg MBO\ &%z= QOIQ 03^ 










✓-244 








fcl LflOIFJS 














246 








§xi ma as 







10-9 



£25 



£JU mm ^2000-0058017 



172r174 



260 


















"^-270 



"^"268 



10-10 



